There is increasing concern about the health risks of added dietary sugar, particularly when consumed in sugar-sweetened beverages (SSBs) that contain no essential nutrients (e.g., sodas, sports drinks, energy drinks). SSBs are the largest contributor of added sugar intake and a significant source of calories in the United States (Huth, Fulgoni, Keast, Park, & Auestad, 2013) and around the world (Popkin & Nielsen, 2003) . In the United States, the consumption of SSBs doubled across all age groups between 1977 and 2002 (Brownell et al., 2009) , and there was a concomitant dramatic increase in the prevalence of obesity (from 22.9% among adults and 10.5% among adolescents in 1988 to 37.7% and 20.6%, respectively, in 2014; Ogden et al., 2016) . In addition to being implicated in weight gain and obesity (Harrington, 2008; Malik, Schulze, & Hu, 2006) , SSB intake has been linked to a variety of other health risks, including Type 2 diabetes (Imamura et al., 2016) , hypertension, coronary heart disease, stroke (Anand et al., 2015) , and even poor cognitive function (Crichton, Elias, & Torres, 2016; Ye, Gao, Scott, & Tucker, 2011) .
One group that tends to have particularly high SSB consumption rates is young adults, especially college students (Huffman & West, 2007; West et al., 2006) . Indeed, one study found that 65% of undergraduates reported drinking at least one SSB daily (West et al., 2006) . Moreover, this group also may be at an increased risk of consuming particularly unhealthy SSBs, such as energy drinks, given their college-related demands (Han & Powell, 2013; Kit, Fakhouri, Park, Nielsen, & Ogden, 2013) . Further, the social-engineering-based approaches that have often been employed with children, such as installing more water fountains (Ebbeling et al., 2012; Ritenbaugh et al., 2003; Sichieri, Paula Trotte, de Souza, & Veiga, 2009 ) and banning SSBs in school vending machines (Fletcher, Frisvold, & Tefft, 2010; Taber, Chriqui, Powell, & Chaloupka, 2012) , may not be as successful among college students because these students have greater freedom and independence (e.g., can buy SSBs off campus; parents are not in control of their diet). Even price increases may not necessarily reduce the consumption of SSBs among college students, as one study found that SSB taste was more important than price for this group (Block, Gillman, Linakis, & Goldman, 2013) . Therefore, information-based interventions have been the preferred method to reduce SSB consumption among college students. For instance, Bergen and Yeh (2006) found that vending machines with clear labels for beverages that contain no energy (i.e., "0 calories, 0 carbs") and motivational posters encouraging the consumption of nonenergy beverages had a lower growth rate of SSB sales compared to control machines with no labels or posters. In another intervention, Ha, Caine-Bish, Holloman, and Lowry-Gordon (2009) found a reduction in SSB consumption among college students who took a basic nutrition class. Finally, in a behavioral-economics approach, Yang and Chiou (2010) found that when college students were provided money to buy a beverage of their choice, they often bought the lower priced beverage unless they had been exposed to health concerns information; in that case, they bought the healthy alternative-even when its price was higher. These studies show promising results regarding the effectiveness of information-based interventions for reducing SSB consumption among college students. However, there is certainly room for improvement. One way that the efficacy of a basic information intervention might be enhanced is via social norms information.
Social norms
Social norms-based interventions have been effective at influencing beliefs and behaviors in a variety of contexts. Cialdini, Reno, and Kallgren (1990) distinguished between two types of social norms: injunctive and descriptive. Whereas injunctive norms refer to an individual's belief about what should be done based on what others approve or disapprove of, descriptive norms refer to what others actually do. An example of an injunctive norm might be the belief that one should minimize consumption of soda to prevent diabetes, whereas a descriptive norm might be the belief that most people drink soda every day. In the context of health behaviors, it is not uncommon for people to overestimate the acceptance (injunctive norms) and prevalence (descriptive norms) of risk behaviors and consequently to increase their own unhealthy behaviors to match the perceived norm (Miller & McFarland, 1991; Perkins & Berkowitz, 1986; Schroeder & Prentice, 1998) . There is now considerable literature that suggests the efficacy of correcting misperceived norms (or establishing conservative norms) for reducing a variety of health risk behaviors including alcohol use (Mattern & Neighbors, 2004; Neighbors, Larimer, & Lewis, 2004) , smoking (Balvig & Holmberg, 2011) , excessive sun exposure (Mahler, Kulik, Butler, Gerrard, & Gibbons, 2008; Reid & Aiken, 2013) , and poor diet/nutrition (Robinson, Thomas, Aveyard, & Higgs, 2014) . Although, to our knowledge, no study to date has used a social norms intervention to reduce SSB consumption, at least two studies have shown that individuals tend to overestimate the SSB intake of their peers (Lally, Bartle, & Wardle, 2011; Perkins, Perkins, & Craig, 2010) , and one study demonstrated that the perceived norm showed a greater association with participants' own SSB intake than did the actual SSB consumption of their peers (Perkins et al., 2010) . These findings provide some support for the notion that the addition of a social norms-based intervention might prove more efficacious than simply informing people of the health risks of SSB consumption. It may also be beneficial to attempt to reduce the defensive reaction that may be produced by receiving health risk information.
Self-affirmation
Although knowledge about the potential detrimental health effects of a behavior is clearly necessary for behavior change to occur, receiving such information may elicit a defensive reaction. That is, learning that there is scientific evidence that a behavior one has engaged in may have negative health consequences can threaten one's self-conception as an intelligent, rational, healthful person and thereby may weaken overall self-integrity (Steele, 1988) . In an effort to repair self-integrity the individual may react defensively to the health risk information (e.g., dismissing, denying, and/or minimizing the risk; finding flaws in the evidence; Sherman & Cohen, 2006) decreasing the likelihood that behavior change will be undertaken. However, research in a variety of health domains (e.g., sun protection, safe sex, tobacco use, caffeine consumption) indicates that defensive reactions can be reduced via the process of self-affirmation (Armitage, Harris, & Arden, 2011; Harris, Mayle, Mabbott, & Napper, 2007; Sherman, Nelson, & Steele, 2000; see Sherman & Cohen, 2006 , for a review). The self-affirmation process highlights an individual's important values and personal strengths, thereby making salient that overall self-worth is not dependent on any particular behavior and bolstering self-integrity. The individual then becomes more receptive to health risk information instead of feeling a need to marshal defenses. Although apparently not previously examined in the context of SSB consumption, self-affirmation has been demonstrated to increase receptiveness to risk messages concerning consumption of other beverages, specifically alcohol and caffeine (Harris & Napper, 2005; Reed & Aspinwall, 1998; Sherman et al., 2000) . Thus, there is reason to expect that self-affirmation might also enhance receptiveness to information regarding the risks of SSB consumption.
Overview of present experiments
It appears that no previous work has examined the efficacy of either correcting misperceived social norms or affirming the self for decreasing SSB consumption. Further, to our knowledge, no work in any health risk or other domain has investigated the efficacy of the combination of a social norms-based intervention and self-affirmation. To examine these issues, two experiments were conducted in which college students were randomly assigned to receive information about the health risks of SSB consumption, social norms information, or both risks and norms information (in the second experiment, a no-information control condition was included) and to one of two self-affirmation conditions (control task, self-affirmation task). Given the extensive literature in other health domains regarding the efficacy of the correction of misperceived norms and, separately, the self-affirmation process, we expected that each of these interventions would result in beneficial outcomes with regard to SSB intentions and behaviors. However, given that no previous work has examined the combined effects of social norms and self-affirmation, our predictions regarding the combination of these interventions were necessarily more tentative. On one hand, one might assume that the combination of two independently efficacious interventions would result in a more powerful, positive effect than each separately. Indeed, if one conceptualizes the correction of misperceived norms as another piece of information that could pose a threat to self-integrity (i.e., even one's peers are aware of, and taking action against, a health risk that one is engaging in), then self-affirmation would be expected to lower defensiveness and increase receptiveness to both the risks information and the social norms information. If so, one would expect that participants who undergo the self-affirmation process and receive both SSB risks and social norms information would exhibit the highest SSB reduction intentions and behaviors. Alternatively, we also considered the possibility that the selfaffirmation process could weaken any effects of the social norms intervention. That is, fortification of selfintegrity may result in less concern about (and less impact of) the behavior or approval of others. If this is the case, SSB reduction intentions and behaviors should be highest among participants who receive both the SSB risks and social norms information but who do not undergo the self-affirmation process. 
Experiment 1

Method
Participants
Design and conditions
Participants were randomly assigned to one of six conditions in a 3 (information condition: SSB risks information only vs. social norms information only vs. SSB risks information þ social norms information) � 2 (self-affirmation condition: control task vs. selfaffirmation task) design.
SSB risks information. The SSB risks information was presented via a double-sided 8.5 � 11-in. laminated card. The card contained information and images regarding the potential health risks associated with the consumption of beverages containing added sugar (e.g., obesity and Type 2 diabetes). In addition, the card provided information about the number of teaspoons of sugar contained in typical SSBs, the duration of exercise required to burn the calories in a typical SSB, and tips for reducing SSB consumption.
Correction of misperceived social norms intervention.
Personalized normative feedback (PNF) was employed to correct misperceived descriptive and injunctive social norms. Specifically, participants were provided with a direct comparison of their own perceptions (assessed at baseline, described below) of typical college students' approval of limiting SSB consumption (injunctive norm) and efforts to minimize SSB consumption (descriptive norm) against the actual normative values. Following the procedures used by Reid and Aiken (2013) in the context of sun protection, the PNF was delivered to each participant via a personally customized feedback sheet. Each participant's customized PNF sheet contained feedback for two injunctive and two descriptive norm items. The participant's own baseline perception of each norm was handwritten and contrasted with the true norm (measured in a survey of 213 undergraduates several months prior to the present study). For example, one of the descriptive norms feedback items stated, "You thought that _____ % of college students try to avoid consuming sugar sweetened drinks. On average actually 91% of college students try to avoid consuming sugar-sweetened drinks." (see Reid & Aiken, 2013, p. 555 , for an example of an injunctive norm feedback item). Participants were asked to carefully review the feedback sheet and compare their perceptions with the actual normative values.
Self-affirmation task. The self-affirmation technique required participants to list their personal strengths during a 2-min period (Harris et al., 2007) . The control task required participants to list all of the buildings they pass on their way home (Napper, Harris, & Epton, 2009 ).
Procedure
Participants were recruited via the Psychology Department Human Participant Pool and were run individually. After signing a consent form, each participant first completed the demographic and baseline measures (described next). Then, depending on his or her randomly assigned condition, the participant completed the self-affirmation or control process, received the SSB risks information, and/or received the social norms information (PNF sheet). Next all participants completed the outcome measures and manipulation checks (described next). Participants were then probed for suspicion (none was detected), debriefed, and thanked for their participation.
Measures
Baseline SSB consumption and perceived norms. At baseline participants completed measures of demographics (e.g., age, gender), their baseline SSB consumption, and their perceptions of the injunctive and descriptive norms for SSB consumption. Participants' SSB consumption was assessed utilizing a beverage checklist developed for this study. The beverage checklist assessed current beverage consumption practices and was comprised of eight beverage categories: water, sports drinks, energy drinks, tea drinks, coffee drinks, fruit juices, soft drinks, and milk/dairy drinks. Specific common beverages were listed under each category (e.g., the soft drink category listed Coca-Cola, Diet Coke, Pepsi, Diet Pepsi, Sprite, etc.). The instructions asked participants to check the specific beverages they had consumed on the previous day and to indicate the number of servings consumed (12 oz. ¼ 1 serving). An Other section was also provided for participants to list beverages not included on the checklist (e.g., alcoholic beverages).
Perceived injunctive norms were assessed with two items. For example, one item stated, "The typical college student believes that avoiding sugar-sweetened drinks is:". Response options ranged from 1 (extremely bad) to 7 (extremely good). Two items were also used to assess perceived descriptive norms. For example, participants were asked to estimate the percentage of college students who try to avoid consuming sugar-sweetened drinks.
Subjective norms. We expected that the correction of misperceived injunctive and descriptive norms might influence participants' perceived subjective norms (an important component of the theory of planned behavior; Ajzen & Madden, 1986) . To assess subjective norms, a four-item measure based closely on similar measures utilized in other contexts (e.g., Fishbein & Azjen, 2010) was developed. Specifically, participants rated their degree of agreement with the statements "Most people who are important to me think that I should minimize my sugar-sweetened drink consumption" and "Most of my friends think that I should minimize my sugar-sweetened drink consumption" (1 ¼ completely disagree; 5 ¼ completely agree). In addition, participants indicated the extent to which most people who are important to them and, separately, their friends would approve if they were to minimize their SSB consumption (1 ¼ strongly disapprove; 5 ¼ strongly approve). The four items demonstrated good internal consistency (a ¼ .83) and were thus combined to create an overall subjective norms index.
Intentions.
A nine-item scale (based closely on similar measures utilized in other health contexts, e.g., Mahler, Kulik, Gibbons, Gerrard, & Harrell, 2003) was developed to assess intentions to minimize SSB consumption (a ¼ .88; e.g., "I plan to avoid consuming sugar-sweetened drinks entirely"; "I plan to limit my sugar-sweetened drink consumption to special occasions only"). Participants rated their level of agreement with each item on a 5-point scale from 1 (strongly disagree) to 5 (strongly agree).
Manipulation checks. The manipulation checks for the risks information consisted of four items assessing recall of information provided on the risks card. Specifically, participants were asked to recall the number of teaspoons of sugar contained in a typical can of soda. They then checked the appropriate answers to the following questions: "Sugar-sweetened drink consumption is a ___ (minor; moderate; major) contributor to weigh gain and obesity"; "How long would the average person have to jog to burn the calories in one soda?" (5 minutes; 10 minutes; 30 minutes; 1 hour; 3 hours). Last, they answered "yes" or "no" as to whether regular soda consumption has been linked to aging.
Four additional items served as manipulation checks for the social norms information. Specifically, participants were asked to report the information they had received regarding the percentage of college students who report that they try to avoid sugar-sweetened drink consumption and, separately, the percentage of college students who try to limit themselves to one or two sugar-sweetened drinks per day. Participants also rated the following statements: "The typical college student believes that avoiding sugar-sweetened drinks is:" (1 ¼ extremely bad; 7 ¼ extremely good); "The typical college student believes that avoiding sugar-sweetened drinks is:" (1 ¼ extremely unimportant; 7 ¼ extremely important).
The State Self-Esteem Scale (Heatherton & Polivy, 1991) was used as a manipulation check for the selfaffirmation task. This scale consists of 20 items (e.g., "I feel confident about my abilities"; "I am worried about whether I am regarded as a success or failure") rated on a 5-point Likert-type scale from 1 (not at all) to 5 (extremely; a ¼ .91).
Results and discussion
Preliminary analyses
Group equivalence. Means of the demographic and baseline SSB consumption variables were examined to determine the initial equivalence of the conditions. The results indicated only small differences in age (g 2 p for main effects and interaction ranged from .00 to .01), gender ðg Risks information manipulation checks. Participants in either of the conditions that included the risks information card were nearly three fourths of a standard deviation more likely to correctly report that SSB consumption is a major contributor to weight gain and obesity (d ¼ .74), and more than a full standard deviation more likely to correctly report that soda consumption had recently been linked to aging (d ¼ 1.14) than were those who did not receive the risks information. Those who received the risks information also provided somewhat higher estimates of the number of teaspoons of sugar in a typical soda (d ¼ .22), and their reports of the number of minutes of jogging required to burn the calories in one soda (30 min) were much closer to correct (Ms ¼ 33.06 and 38.48) than the surprisingly higher estimates provided by those who had not received the risks information (M ¼ 83.40). The d of 1.08 for this latter difference indicates that those who had not received the risks information provided jogging minutes estimates that were more than a full standard deviation higher than the generally correct answers provided by those who had received the SSB risks information. Thus, in general it appears that participants paid attention and processed the information provided and that the information provided on the risks card is not common knowledge. Social norms manipulation checks. As one would expect, participants in either of the conditions that included social norms information provided much higher estimates of the percentage of their peers who report that they try to avoid SSB consumption and the percentage of peers who try to limit themselves to one or two SSBs per day (Ms ranged from 89.66% to 90.78%) than did those in the SSB risks informationonly condition (Ms ¼ 35.85% and 41.48%, respectively). The respective ds of 4.70 and 3.44 indicate that the estimates of those in either of the social norms information conditions were at least 3 full standard deviations higher than the estimates of those who did not receive the social norms information, which are considered large effect sizes. In addition, those participants who had received the social norms information perceived their peers' beliefs about avoiding SSBs to be nearly three fourths of a standard deviation more positive (M ¼ 6.06, SD ¼ .25 and M ¼ 6.02, SD ¼ .15 for social norms only and SSB risks þ social norms, respectively) than did those who had only received the
Finally, participants in either of the social norms conditions reported that their peers believed avoiding SSBs to be more important (M ¼ 5.85, SD ¼ .86 and M ¼ 6.02, SD ¼ .26 for social norms only and SSB risks þ social norms, respectively) than did those who had not received social norms information (M ¼ 5.29, SD ¼ 1.29). The difference was more than two thirds of a standard deviation (d ¼ .67), which is considered a medium to large effect size.
State self-esteem. Although participants who had performed the self-affirmation task, as expected, subsequently reported higher state self-esteem (M ¼ 73.17, SD ¼ 12.40) than did those who performed the control task (M ¼ 71.18, SD ¼ 13.39), the difference was small (d ¼ .16). Table 1 provides descriptive information as a function of condition for perceived subjective norms and future SSB reduction intentions. Analysis of the subjective norms index revealed that those participants who received the social norms information reported higher perceived subjective norms (i.e., that their friends and others who are important in their lives would want them to minimize their SSB consumption) than did those who received only the SSB risks information. The d of .67 indicates that those who had received the PNF had scores on the subjective norms index that were on average approximately two thirds of a standard deviation higher than the scores of those who did not receive the PNF. In contrast, the differences in perceived subjective norms as a function of affirmation condition were negligible (d ¼ .01). Also, the pattern of perceived subjective norms across the information conditions varied only weakly as a function of self-affirmation condition ðg However, among participants who had performed the selfaffirmation task, those who had received the SSB risks information, relative to those who had not, expressed intentions to reduce their SSB consumption that averaged .42 standard deviation units higher (Ms ¼ 34.81, 34.24, and 30.83 , for SSB risks only, SSB risks þ social norms, and social norms only conditions, respectively), which is considered a small to medium effect size.
Primary analyses
Overall, the results of Experiment 1 demonstrated some promise of the efficacy of both the social norms information and the SSB risks information. The correction of misperceived norms seemed to convince participants that important people in their lives would want them to reduce their SSB consumption, which according to the theory of planned behavior (TPB), should be an important step in the process of reducing SSB consumption intentions and behavior (Ajzen & Madden, 1986) . However, the differences in intentions across information conditions were weaker than might be expected, given previous work in other domains (e.g., Balvig & Holmberg, 2011; Mattern & Neighbors, 2004; Neighbors et al., 2004; Reid & Aiken, 2013) . Further, there was only weak evidence that self-affirmation may have resulted in greater receptiveness to the SSB risks information.
Experiment 2
Although weak or null effects can be informative (Trafimow, 2014) , we conducted a second experiment to correct some of the methodological limitations that may have contributed to the weak effects obtained in Experiment 1. First, in Experiment 2 we sought to enhance the impact of the SSB risks information by adding a task designed to increase the salience of the sugar content of a typical SSB. Second, we included a no-information (control) condition to help determine whether the minimal intention differences across information conditions in the first experiment were due to the equal efficacy, versus inefficacy, of the information conditions. Finally, Experiment 2 also included a behavioral measure as well as a surprise 2-week follow-up to assess intervention effects on SSB consumption and behaviors that would indicate preparations to alter SSB consumption (e.g., reading beverage labels for sugar content).
We expected that receiving either or both SSB risks and social norms information would result in greater perceived subjective norms, greater SSB reduction intentions, greater SSB reduction preparation behaviors, and greater reductions in SSB consumption relative to participants who did not receive either type of information. We also expected the combination of SSB risks and social norms information to result in greater SSB reduction intentions and behaviors than either type of information alone. Separately, we also expected that participants who performed the self-affirmation process, relative to those who did not, would report greater SSB reduction intentions and behaviors.
Method
Participants
There were 149 University of California, San Diego undergraduates (75% female), ages 18-45 (M ¼ 21.00, 
Design and conditions
Participants were randomly assigned to one of eight conditions in a 4 (information condition: no information vs. SSB risks information only vs. social norms information only vs. SSB risks information þ social norms information) � 2 (self-affirmation condition: control task vs. self-affirmation task) design. The social norms intervention and the self-affirmation task were identical to Experiment 1. The SSB risks information was also presented using the same laminated card used in Experiment 1. However, in Experiment 2 we sought to strengthen the information by providing an impactful, salient demonstration of the proportion of a typical SSB that is comprised of sugar. Specifically, after reading the risks card, participants were presented with a tray containing sugar cubes and a 12-oz. glass resembling a can of soda. They were then asked to place 11 sugar cubes (one at a time) into the glass.
Procedure
Participants were recruited via the Psychology Department Human Participant Pool and were run individually. During recruitment the study was identified only by a number to minimize self-selection and the development of preconceptions about the study.
Intervention session. As each participant arrived to the lab, she or he was escorted through a conference room area that was bedecked as though a graduation party had recently taken place (including "congratulations" signage, empty pizza boxes, paper plates, napkins, etc.). The experimenter apologized "for the mess" and then asked the participant to read and sign the consent form. Thereafter, the participant was escorted to a small adjacent room to complete the same demographic and baseline measures described in Experiment 1. Next, depending on the condition, participants completed the self-affirmation or control process and then received the SSB risks information, and/ or the social norms information (PNF sheet), or no information (control condition). Thereafter, all participants completed the same outcome measures and manipulation checks described in Experiment 1. Participants were then probed for suspicion (none was detected), partially debriefed, and thanked for their participation. Finally, a behavioral measure of intervention efficacy was obtained. Specifically, as each participant was exiting the lab, the experimenter offhandedly invited him or her to "take a drink if you want, we have a lot left over." Several bottles of water, Coke, Diet Coke, and iced tea were on a counter adjacent to the exit. Immediately after casually inviting the participant to take a drink, the experimenter left the room to avoid the possibility that participants would feel pressure to select a particular type of beverage (i.e., one that did not contain sugar). At follow-up, participants were asked to list all of the beverages they had consumed the previous day, including the number of servings of each. The interviewer then recorded this information on the beverage checklist (described in Experiment 1). To increase accuracy, participants were given pressure-free time to recall what they drank and were encouraged to think chronologically (e.g., "Take a moment to think about yesterday …"; "What was the first thing you had to drink after you woke up?"; etc.). Participants also responded to eight questions designed to assess the frequency with which they had engaged in various behaviors that might indicate contemplation of/preparation to alter SSB consumption (e.g., "During the past 2 weeks, how often did you read the labels on the drinks you were considering purchasing to see whether they contained added sugar?"; "During the past 2 weeks, how often did you browse the water section at a grocery store or vending machine?"). All items were rated on a 5-point scale from 0 (not at all) to 4 (very frequently). The eight items displayed acceptable internal consistency (a ¼ .74) and thus were combined into an overall index of preparatory behaviors. At the conclusion of the follow-up, participants were fully debriefed. All study procedures, for both experiments, were reviewed and approved by one of the university's Institutional Review Boards.
Results and discussion
Preliminary analyses
Group equivalence Consistent with Experiment 1, there were only small differences across conditions in age, gender, ethnicity, and year in college (g 2 p ranged from .00 to .03). Similarly, condition differences in reported SSB consumption at baseline were also small (g 2 p ranged from .00 to .04), suggesting effective randomization to condition.
Risks information manipulation checks
Just as in Experiment 1, analyses of the manipulation checks demonstrated that participants processed the risks information when it was provided. Specifically, participants who received the risks information, relative to those who did not, were more likely to correctly report the link between SSB consumption and both weight gain and aging (both ds ¼ .66, indicating medium to large effect sizes) and provided higher estimates of the sugar content in a typical soda (d ¼ .38, indicating a small to medium effect size) and more correct estimates of the jogging minutes required to burn the calories in one soda (d ¼ .93, indicating a large effect size).
Social norms manipulation checks
Similarly, analyses of the social norms manipulation checks suggest that participants processed the information provided and that the information is not common knowledge. Specifically, participants' estimates of the percentage of their peers who report that they try to avoid SSB consumption and the percentage of peers who try to limit themselves to one to two SSBs per day were on average at least 3 standard deviations higher if they were in one of the conditions that received PNF (Ms ¼ 88.32%-90.79%) than if they were in either the SSB risks information-only or the no-information conditions (Ms ¼ 31.18%-40.86%; ds ¼ 4.13 and 3.08, respectively). In addition, those participants who had received the social norms information perceived their peers' beliefs about avoiding SSBs to be on average .81 standard deviation units more positive (M ¼ 5.97, SD ¼ .16 and M ¼ 6.01, SD ¼ .08 for social norms only and SSB risks þ social norms, respectively) than did those who had not received such information (M ¼ 5.42, SD ¼ .86 and M ¼ 5.57, SD ¼ .88 for SSB risks only and no-information participants, respectively). Finally, participants' ratings of the importance that their peers place on avoiding SSBs were on average over 1½ standard deviations greater for those in either of the social norms conditions (M ¼ 5.97, SD ¼ .16 and M ¼ 6.00, SD ¼ .23 for social norms only and SSB risks þ social norms, respectively) relative to those who had not received social norms information (M ¼ 4.87, SD ¼ .78 and M ¼ 4.60, SD ¼ 1.42 for SSB risks only and no-information participants, respectively; d ¼ 1.57).
State self-esteem
As expected, participants who had performed the selfaffirmation task subsequently reported higher state self-esteem (M ¼ 73.35, SD ¼ 11.96) than did participants who performed the control task (M ¼ 69.33, SD ¼ 12.84). A d of .33 indicates that the state self-esteem scores of those who performed the selfaffirmation task were one third of a standard deviation higher than those in the control group.
Primary analyses
To test the prediction that all information conditions would display greater future SSB reduction intentions, greater preparatory behaviors, and reduced SSB consumption relative to those in the no-information condition, the three intervention conditions were combined and compared to the no-information condition. Additional comparisons tested the hypothesis that the combination of SSB risks and social norms information would result in greater future SSB reduction intentions, greater preparatory behaviors, and reduced SSB consumption relative to either type of information alone. We also examined whether self-affirmation would enhance any effects of the information interventions. Analyses of SSB reduction intentions and of follow-up SSB consumption controlled for baseline SSB consumption. Descriptive information for each outcome as a function of condition can be found in Table 2 .
Perceived subjective norms
Perceptions that friends and important others would want them to minimize their SSB consumption were on average nearly ½ standard deviation higher for those participants who received the SSB risks information (M ¼ 12.97, SD ¼ 3.48), the social norms information (M ¼ 13.03, SD ¼ 3.20), or both (M ¼ 14.05, SD ¼ 4.27) than for those in the no-information condition (M ¼ 11.42, SD ¼ 2.45; d ¼ .48). However, differences in perceived subjective norms among the three intervention conditions were small (ds ¼ .02-.23). Also, there was very little difference in the subjective norms index scores of those who had performed the self-affirmation task and those who had not (d ¼ .06) , and the interaction between information and self-affirmation on perceived subjective norms was weak ðg 
Intentions
Analysis of participants' intentions to reduce future SSB consumption demonstrated, perhaps not surprisingly, that people with higher SSB consumption at baseline reported lower future SSB reduction intentions (d ¼ .39). Of more interest, the results also showed that those who received the SSB risks, the social norms, or both types of information reported future SSB consumption reduction intentions that averaged nearly ½ standard deviation higher (M ¼ 33.05, SD ¼ 6.29; M ¼ 34.24, SD ¼ 6.33; and M ¼ 35.88, SD ¼ 6.06 for SSB risks, norms, and both types of information, respectively) relative to those in the no-information condition (M ¼ 30.78, SD ¼ 8.87; d ¼ .46) . Also, the addition of social norms information to the SSB risks information resulted in SSB reduction intentions that were on average nearly one third of a standard deviation greater than in the risks information alone (d ¼ .30). Participants who had performed the self-affirmation task, versus those who had not, reported SSB reduction intentions that averaged approximately one fourth of a standard deviation higher. The d of .24 is considered a small effect size. Further, the interaction between information and self-affirmation was relatively weak (g 2 p ¼ :04; see Table 2 for descriptives).
Beverage sample
Recall that, as a behavioral measure of the impact of the intervention, participants were invited to select a free beverage while exiting the lab. For those participants who did choose to take a beverage (n ¼ 90), there were only small differences in their likelihood of selecting a beverage with, versus one without, sugar as a function of either the type of information they had received (ds ¼ .01-.17) or whether they had performed the selfaffirmation task (d ¼ .11). The interaction effect between the information and self-affirmation conditions was also small ðg 2 p ¼ :04Þ. However, given that the SSB risks information and sugar cube task focused heavily on sugar-sweetened sodas, we next examined participants' likelihood of specifically choosing a sugar-sweetened soda. The Note. The intentions and the follow-up sugar-sweetened beverage (SSB) consumption condition means are adjusted for baseline SSB consumption.
results demonstrated that fewer of the participants in any of the information conditions, relative to the no-information condition, selected a sugar-sweetened soda (0.0%, 16.0%, 3.9% of participants in the risks only, social norms only, and risks þ social norms conditions, respectively, vs. 21.1% of no-information participants). The d of .46 indicates that participants who had received either or both types of information were on average nearly one half standard deviation less likely to choose a sugar-sweetened soda than were those in the control condition (see Figure 1 ). In addition, as can be seen in Table 2 , among those who had completed the self-affirmation task, participants in the no-information condition were more likely to take a sugar-sweetened soda than were those who had received any of the information interventions, whereas among those who had not been selfaffirmed, it was participants who received only social norms information who were most likely to select a sugar-sweetened soda ðg 2 p ¼ :09Þ. This interaction pattern was not predicted and is not consistent with the results of the other measures.
Preparation to alter SSB consumption There were differences in the measure of preparatory behaviors as a function of information condition. 1 Specifically, the combination of the SSB risks and the social norms information resulted in greater behaviors that might be considered indicative of contemplation or preparation to alter SSB consumption (e.g., reading labels for sugar content, browsing the water section at the market; M ¼ 14.10, SD ¼ 6.55) than did either the SSB risks (M ¼ 9.93, SD ¼ 5.02) or the social norms (M ¼ 10.71, SD ¼ 5.34) information alone. The ds of .49 and .40, respectively, indicate that the means in each case were separated by slightly less than one half standard deviation. Participants in the combined SSB risks and social norms information condition also reported preparatory behaviors that averaged approximately one half standard deviation greater relative to participants who had not received either type of information (M ¼ 10.11, SD ¼ 7.29; d ¼ .55; see Figure 2 ). Also, consistent with the other outcome measures, there was little evidence that preparatory behaviors differed as a function of self-affirmation condition (d ¼ .01) and the interaction between information and self-affirmation was small ðg 
SSB consumption
Analysis of participants' reports of their SSB consumption the day prior to the follow-up, which controlled for baseline reported SSB consumption, showed, as one would expect, that people with higher SSB consumption at baseline reported having continued higher consumption levels at follow-up (d ¼ .54). However, there were only small reported consumption differences as a function of information condition (ds ¼ .00-.20) and, separately, self-affirmation condition (d ¼ .13). Also, the interaction effect between information and selfaffirmation was weak ðg 
Mediation analyses
We explored whether the information intervention effects on preparatory behaviors may have been mediated by perceived subjective norms and/or SSB reduction intentions. Given that there were only small effects of self-affirmation on SSB reduction preparatory behaviors, this variable was omitted from these analyses. The results of the mediation analyses demonstrated that perceived subjective norms was only weakly predictive of subsequent SSB reduction preparatory behaviors (d ¼ .23), providing little evidence that it served as a mediator of the information intervention effects on this measure. However, greater SSB reduction intentions assessed shortly after the information intervention did predict on average .63 standard deviation units greater SSB reduction preparatory behaviors reported at the 2-week follow-up. Further, when SSB reduction intentions was in the equation, and therefore statistically controlled, the effect of information condition was reduced (g 2 p ¼ :07 and g 2 p ¼ :05 with, and without, intentions in the equation, respectively). This pattern suggests that the effect of the information intervention on subsequent preparatory behaviors may have been, at least in part, due to the extent to which it resulted in intentions to reduce SSB consumption.
2
General discussion
To our knowledge these are the first studies to experimentally examine the effects of either the correction of misperceived social norms or self-affirmation in the context of efforts to reduce SSB consumption. These also appear to be the first experiments to examine the efficacy of combining self-affirmation and the correction of misperceived norms in any context. Our pattern of findings was generally quite consistent across both experiments. There was little evidence that the selfaffirmation process either alone or in combination with social norms information affected SSB consumption intentions or behaviors. Of course, null results should always be interpreted cautiously; however, there are at least a couple of reasons to suggest that the minimal self-affirmation effects we obtained are unlikely to be the result of "not having done it right" (Trafimow, 2014) . First, we utilized a self-affirmation task that has been used extensively previously (Harris et al., 2007; Napper et al., 2009 ). In addition, the weak effects occurred across two experiments conducted at different universities and across a variety of measures. Also, the higher state self-esteem scores produced by the selfaffirmation task, particularly in Experiment 2, make it unlikely that the lack of differential effects on intentions and behaviors is a function of the failure to adequately manipulate self-affirmation. It should be mentioned that previous work suggests that the self-affirmation process may be primarily effective for increasing receptiveness to risks information among those individuals for whom the risky behavior is relevant/important (Sherman et al., 2000) . However, we found little evidence that the high SSB users in our samples became more receptive to the SSB risks information after self-affirmation.
3 Nevertheless, given that we examined this question post hoc, the possibility that high SSB consumers in particular might benefit from self-affirmation prior to receiving risks information should be more fully addressed in future work.
In contrast to the weak effects involving selfaffirmation, the information intervention manipulation more consistently produced stronger effects on several measures of SSB consumption cognitions and behaviors. Specifically, in Experiment 1, participants who received social norms information either alone or in combination with SSB risks information became more convinced that the people in their lives who are important to them want them to reduce their SSB consumption. In Experiment 2, participants who received either or both types of information reported higher perceived subjective norms, reported greater intentions to reduce their SSB consumption, and were less likely to select a sugar-sweetened soda when given the opportunity than those who did not receive either type of information. In addition, relative to all other conditions, those who had received both types of information displayed the strongest intentions to reduce their SSB consumption and at follow-up reported having engaged in greater behaviors that suggest contemplation of, or preparation to make, a behavior change. Further, there was some evidence that the effect of the information received on subsequent contemplation/preparation behaviors may, in part, have been mediated by its effect on participants' intentions to reduce their SSB consumption.
Unfortunately, there was little evidence that either the SSB risks or the social norms information actually resulted in lower SSB consumption at follow-up relative to baseline. It is important to note that the beverage checklist we developed to assess SSB consumption behaviors asked participants to report all beverages (i.e., not just SSBs) that they had consumed on the most recent full day prior to participation (i.e., "yesterday") at both baseline and follow-up. Although such an approach likely resulted in both less social desirability response bias than a general rating of SSB consumption change and fewer memory failures than asking about several days' worth of beverage consumption, consumption on any particular day may not be representative of overall SSB consumption. For example, for some participants the day prior to participation was a weekend day, holiday, or day on which they were studying for an exam, and people often consume different types of beverages on such days than during the week or when not studying intensively. Thus, it is possible that the lack of effects on reported beverage consumption is due to weaknesses in the measure. Future work could examine methods of obtaining more accurate and reliable information about beverage consumption. Of course, it is also possible that although the interventions were impactful enough to produce changes in intentions and preparation to change, they were simply not impactful enough to produce actual behavior change. Both the SSB risks and the correction of misperceived social norms information interventions were brief (about 2-3 min each), one time, mostly textual (although the risk information did include some images) interventions. In fact, one could argue it is actually remarkable that such brief interventions altered even intentions and preparatory behaviors. Future work should examine methods of enhancing the efficacy and impact of the interventions (e.g., booster interventions might include sending participants statements and/or images taken from the interventions as reminders via text message or e-mail several times following participation).
Methodological/interpretive issues
This research had several methodological strengths. In addition to the obvious methodological advantages produced by randomization to condition and the statistical control of baseline behavior in both experiments, Experiment 2 went beyond the assessment of only immediate cognitions and intentions by including a behavioral measure and by assessing SSB consumption behaviors at a 2-week follow-up. Also, participants were not aware of the follow-up in advance, thus reducing the possibility that they altered their behavior in anticipation.
The research of course also had methodological limitations. First, both samples were largely female, generally between the ages of 18 and 24, and consisted exclusively of college students, which raises the question of generalizability. We note, however, that the two experiments were conducted at two universities and the ethnic background and year in college of the two samples varied considerably. We also suggest that the college population is an important one to target with SSB reduction interventions for several reasons. First, college students are heavy SSB consumers (Huffman & West, 2007; West et al., 2006) , often intentionally infusing sugar and caffeine to cope with long hours of studying. Also, college is a time when many are experiencing day-to-day independence in decision making for the first time in their lives, and many lifelong health habits are forming (Downes, 2015; Hubert, Eaker, Garrison, & Castelli, 1987) . This is also likely a particularly appropriate age and venue for social norms-based interventions because what peers are doing and approve of doing is likely more important to young adults than older adults and more salient to college students, who are constantly in the company of their peers, than to others of the same age who are not attending college. Nevertheless, it would be desirable for future work to examine the efficacy of these interventions in other populations.
Another limitation of this study is the utilization of primarily self-reported outcome measures, which creates concerns about response bias. We made efforts to decrease response bias by strongly emphasizing to participants our interest in accuracy over perceived social desirability, by developing a relatively objective checklist for reporting all beverages consumed, and by having participants complete the checklist with reference to the previous day (to decrease memory failures). We also included a behavioral measure in Experiment 2 by offering participants their choice of free beverage as they exited the lab. Further, we decreased the possibility that participants would feel pressure to select a beverage without sugar by having the experimenter leave the room immediately upon issuing the invitation and by having the beverages haphazardly strewn about (some bottles standing upright, others laying on their side) on a counter near the lab exit in an effort to create the impression that the researchers would be completely unaware of their beverage selection.
4
A final concern is that there was only one short-term follow-up in Experiment 2. Thus it is not possible to determine whether the effects we observed on preparation for behavior change would eventually progress to actual behavior change or whether additional intervention would be necessary to produce lasting changes in SSB consumption. Multiple follow-ups over longer periods would be desirable.
Conclusions
Given the dramatic increases in SSB consumption over the past 30 years (Brownell et al., 2009 ) and the mounting evidence of the significant health risks posed by SSBs (Anand et al., 2015; Crichton et al., 2016; Harrington, 2008; Imamura et al., 2016; Malik et al., 2006; Ye et al., 2011) , interventions that are effective for motivating reduced SSB consumption have the potential for significant impacts on public health and health care costs. SSB consumption is a habitual behavior, likely driven by multiple factors, and it is unlikely that major changes in consumption and health will be realized until a variety of effective interventions have been developed. The experiments reported here represent a preliminary effort to develop an efficacious intervention to motivate SSB reduction. Although the specific findings of these experiments are in need of replication, together with previous work in a variety of other health contexts (Balvig & Holmberg, 2011; Hansen & Graham, 1991; Mahler et al., 2008; Mattern & Neighbors, 2004; Neighbors et al., 2004; Reid & Aiken, 2013) , the results of this experiment suggest that correcting misperceived descriptive and injunctive norms regarding SSB consumption holds promise as a risk reduction technique. Particularly when paired with SSB risk information, the social norms information was effective for altering cognitions (i.e., subjective norms and intentions) and behaviors (i.e., reading labels and searching grocery isles for alternative beverages) that are considered important forerunners of behavior change according to the theory of planned behavior (Ajzen & Fishbein, 1980; Ajzen & Madden, 1986 ) and the transtheoretical model of behavior change (Prochaska & DiClemente, 1986) , respectively. Further, both interventions are brief and easily implemented, increasing their potential utility. It will be important for future work to determine whether the impact of the interventions can be enhanced to produce sustained SSB consumption reductions without decreasing their practical utility. It will also be important for future work to more fully delineate the psychological processes through which the correction of misperceived norms produces behavior changes.
Notes
1. The number of days between the intervention and the follow-up did not differ as a function of condition (g 2 p ranged .00-.03), and controlling for number of days since the intervention did not alter the pattern of findings reported for either the preparatory behaviors or SSB consumption measures. 2. Of course it must be acknowledged that the assumption that mediation analysis actually provides evidence of mechanisms of change has been questioned for a number of reasons, including (but not limited to) the failure of most such analyses to meet the assumption that the predictor variable has been assessed without error (Kline, 2015) , the possibility that the mediator and outcome measure are both caused by an unmeasured variable (Kline, 2015) , and the tendency to use suboptimal cross-sectional designs that do not clearly establish the temporal order of the variables (Kline, 2015; Tate, 2015) . In this particular experiment, we utilized a "measurement of mediation model," which is the minimal design needed to justify conducting a mediation analysis (Kline, 2015) . That is, given that our predictor is an experimental variable (i.e., we manipulated the information that participants received), the proposed mediator was measured after participants were exposed to the experimental manipulation, and the outcome (preparatory behaviors) was assessed 2 weeks later, temporal precedence among the predictor, the proposed mediator, and the outcome is established, thus rendering implausible the alternative interpretation that changes in preparatory behaviors actually produced changes in SSB reduction intentions. However, it is nevertheless necessary to interpret the results of our mediation analyses with caution given, among other things, that we did not manipulate the proposed mediator (e.g., SSB reduction intentions), nor can we be certain that SSB reduction intentions and preparatory behaviors do not share an unmeasured cause (i.e., are related because both are caused by a third variable). 3. To examine this issue we divided our sample in each experiment at the median into low and high SSB users based on their baseline beverage checklist scores. We then conducted analyses that compared high and low SSB users as a function of both information and self-affirmation on all outcome measures in both experiments. We also conducted analyses examining the information and self-affirmation condition effects on the outcome measures for only the high SSB users. In all of these analyses we found only weak effects of self-affirmation alone (g 2 p ranged .00-.02) or in interaction with information condition (g 2 p ranged .00-.06). Further, the weak interaction patterns that did exist were inconsistent across outcome measures (i.e., did not consistently show greater receptiveness to risk information in the self-affirmation condition). Of course, these results must be interpreted cautiously given that this experiment was not designed to address this question (i.e., we did not specifically recruit large numbers of high SSB users and then randomly assign them to condition) and the means in some conditions are based on as few as three participants. 4. We believe the result that several participants actually took more than the one beverage they were invited to take attests to the fact that participants generally were not aware that we would be able to determine what type of beverage they selected.
